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GAS COMBUSTION TYPE IMPACT TOOL 



Technical Field; 

The present invention relates to a gas combustion type 
impact tool, in which a gaseous mixture are formed by mixing 
a combustible gas and air in a combustion chamber formed on 
an upper side of a driving cylinder, a driving piston held 
in the driving cylinder is driven by a pressure of a combustion 
gas generatedby combusting the gaseous mixture in the combustion 
chamber, and a nail striking operation and the like are carried 
out • 

Background Art : 

As an example of the gas combustion type impact tool, 
a combustion gas driven nailing machine is known, which is 
adapted to inject a combustible gas into a sealed combustion 
chamber and form a gaseous mixture of the combustible gas and 
air therein, burn the gaseous mixture in the combustion chamber 
and generate a high-pressure combustion gas therein, exert 
the high-pressure combustion gas on a driving piston held in 
a driving cylinder and drive the driving piston with an impact 
therein, and strike a nail into a steel, plate and concrete 
by a driver coupled to a lower surface of the driving piston. 
In such a combustion gas driving nailing machine, a container. 



such as a gas bottle filled with a combustible gas is fixed 
in the machine, and a battery used as an electric power source 
for igniting the combustible gas is fixed to the machine. 
The combustion gas driving nailing machine is thus formed as 
5 a portable machine. This enables a nail and a pin driving 
operation to be carried out without being restricted by a power 
supply source, such as an electric power source and a compressed 
air supply source. 

In the combustion gas driving nailing machine, a cylinder 

10 slidably holding a driving piston therein is provided in the 
housing. On the lower surface of the driving piston, a nail 
striking driver is connected. The driver is held and guided 
in a nail discharge port formed in a nose coupled to a lower 
portion of the housing. When the driving piston is driven 

15 in the driving cylinder, the driver joined to the driving piston 
is driven with an impact in the nail discharge port. .Therefore, 
the nail supplied to the interior of the nail discharge port 
of the nose is driven from the nail discharge port toward a 
work provided at a free end of the nose. 

20 At an upper portion of the driving cylinder, an annular 

combustion chamber is formed. This combustion chamber is 
defined by an annular sleeve forming a circumferential wall 
of the combustion chamber, an upper wall formed by an upper 
housing, and an upper end surface of the driving piston. A 

25 combustion gas formed in this combustion chamber works on the 
driving piston, so that the driving piston is driven in the 
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driving cylinder. In the combustion chamber, an injection 
nozzle for injecting a combustible gas put in a gas container, 
such as a cartridge is formed so that the injection nozzle 
is opened therein. A rotary fan used for generating a gaseous 
5 mixture of a predetermined air/ fuel ratio by mixing the 
combustible gas injected into the combustion chamber with the 
air therein is further formed. The rotary fan is rotated by 
an electric motor, and the combustible gas injected into the 
combustion chamber and the air existing in advance therein 

10 are agitated, the gaseous mixture being thereby formed in the 
combustion chamber. 

The combustion chamber is further provided therein with 
an ignition device used to ignite the gaseous mixture generated 
in the combustion chamber, and burn the gaseous mixture 

15 explosively therein. The ignition device is usually made of 
an ignitionplug and the like for generating sparks by discharging 
a high voltage. When an operator actuates a trigger formed 
at a base portion of a grip formed so as to extend in the rearward 
direction of the housing so as to be integral therewith, the 

20 ignition device is operated to generate sparks in the combustion 
chamber. As a result, the gaseous mixture in the combustion 
chamber is ignited, and the nailing machine is driven (refer 
to JP-B-03-025307) . 

As described above, in the related art gas combustion 

25 type impact tool, a large air flow is generated in the combustion 
chamber by the fan rotated by the electric motor, into which 
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the air flow and the combustible gas is injected via the injection 
nozzle, and the combustible gas and the air in the combustion 
chamber are agitated in the whole region of the combustion 
chamber, a gaseous mixture being thereby formed. Therefore, 
5 the mixing of the combustible gas and air in the combustion 
chamber cannot be efficiently carried out, and it takes much 
time before the air/fuel ratio of the gaseous mixture in the 
whole region of the interior of the combustion chamber attains 
a level at which the condition in which the gaseous mixture 

10 can be ignited by the sparks generated by the ignition device 
is obtained. As a result, when the sparks are generated from 
the ignition device by operating the trigger immediately after 
the formation of the gaseous mixture is started with the 
combustible gas supplied into the combustion gas, the combustion 

15 of the gaseous mixture is not carried out. When it takes much 
time to form the gaseous mixture, an operation response is 
low, so that the operation efficiency is spoiled. 

Disclosure of the Invention 

20 The present invention aims to provide a gas combustion 

type impact tool capable of efficiently agitating a combustible 
gas injected into a combustion chamber and the air in the 
combustion chamber, and reliably igniting a gaseous mixture 
in the combustion chamber. 

25 To achieve this object, the gas combustion type impact 

tool according to the present invention is formed so that the 
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impact tool is driven by a driving piston held in an annular 
combustion chamber formed at an upper portion of a driving 
cylinder, and by supplying a combustible gas into the combustion 
chamber and forming a gaseous mixture of the air and a combustion 
5 gas in the combustion chamber, burning the gaseous mixture 
by igniting the gaseous mixture in the combustion chamber, 
and exerting a combustion gas pressure, which is generated 
by this gaseous mixture burning operation, on the driving piston 
so as to drive the driving piston, wherein an injection nozzle 

10 for injecting the combustible gas into the combustion chamber 
is formed so that the nozzle faces the interior of the combustion 
chamber, a rotary fan for mixing the combustible gas supplied 
into the combustion chamber and the air therein being provided, 
a vortex generator being formed in a portion of the air flow 

15 generated in the combustion chamber by the rotary fan which 
is on an upstream side of the injection nozzle, vortexes being 
generated in the position close to the injection nozzle in 
the combustion chamber by the vortex generator to thereby promote 
the mixing of the combustible gas and air. 

20 Another gas combustion type impact tool is formed so that 

the impact tool is driven by a driving piston held in an annular 
combustion chamber formed at an upper portion of a driving 
cylinder, and by supplying a combustible gas into the combustion 
chamber and forming a gaseous mixture of the air and a combustion 

25 gas in the combustion chamber, burning the gaseous mixture 
by igniting the same in the chamber, and exerting a combustion 
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gas pressure, which is generated this gaseous mixture burning 
operation, on the driving piston so as to drive the same, wherein 
a rotary fan for use in mixing the combustible gas supplied 
into the combustion chamber and the air therein with each other 
5 is provided, an ignition device adapted to ignite the gaseous 
mixture formed in the combustion chamber therein, a retention 
generator being formed in the portion of the air flow formed 
in the combustion chamber by the rotary fan which is on the 
downstream side of the ignition device, the retention generator 
10 for easily generating a retention of the gaseous mixture formed 
by the rotary fan near the ignition device by the retention 
generator. 

Still another gas combustion impact tool is formed so 
that the impact tool is driven by a driving piston held in 

15 an annular combustion chamber formed at an upper portion of 
a driving cylinder, and by supplying a combustible gas into 
the combustion chamber and forming a gaseous mixture of the 
air and a combustion gas in the combustion chamber, burning 
the gaseous mixture by igniting the same in the combustion 

20 chamber, exerting a combustion gas pressure, which is generated 
by this gaseous mixture burning operation, on the driving piston 
so as to drive the same, wherein an injection nozzle for injecting 
the combustible gas into the combustion chamber and an ignition 
device for igniting the gaseous mixture generated in the 

25 combustion chamber are formed so that both the injection nozzle 
and ignition device face the interior of the combustion chamber. 
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a rotary fan by which the combustible gas supplied into the 
combustion chamber and the air therein are mixed with each 
other being formed in the same chamber, a vortex generator 
being formed in the portion of the air flow generated in the 
5 combustion chamber by the rotary fan which is on the upstream 
side of the injection nozzle, a vortex being generated near 
the injection nozzle in the combustion chamber by the vortex 
generator, the mixing of the combustion gas and air being thereby 
promoted, a retention generator being formed in the portion 

10 of the air current generated in the combustion chamber by the 
rotary fan which is on the downstream side of the ignition 
device, a retention of the gaseous mixture generated by the 
rotary fan being easy to be generated near the ignition device 
by the retention generator. 

15 The vortex generator provided on the upstream side of 

the injection nozzle and the retention generator provided on 
the downstream side of the ignition device may be formed by 
a common vortex and retention generator in the combustion 
chamber . 

20 The vortex generator in the portion of the air current 

generated by the rotary fan in the combustion chamber is formed 
on the upstream side of the injection nozzle, and the vortexes 
generated near the injection nozzle in the combustion chamber 
by the vortex generator so that the agitation of the combustion 

25 gas injected into the combustion chamber and the air therein 
is promoted by the vortexes. Therefore, the agitation of the 
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combustible gas and the air in the combustion chamber can be 
carried out efficiently. It also becomes possible to quickly 
carry out the generation of the gaseous mixture at a predetermined 
air/fuel ratio in the combustion chamber, and quicken the time 
5 at which the gaseous mixture can be ignited. 

The retention generator is formed along the portion of 
the flow of the gaseous mixture generated in the combustion 
chamber by the rotary fan which is on the downstream side of 
the ignition device, and renders it easy to collect the gaseous 

10 mixture, which is generated by the rotary fan, near the ignition 
device. Therefore, the air/fuel ratio of the gaseous mixture 
which is around the ignition device attains a level at which 
the gaseous mixture can be ignited quickly. Since the gaseous 
mixture can be ignited quickly, the igniting of the gaseous 

15 mixture by a triggering operation can be done in a short period 
of time after the starting of the supplying of the combustible 
gas into the combustion chamber. 

The vortex generator is formed on the upstream side of 
the injection nozzle, and the vortexes are generated near the 

20 injection nozzle in the combustion chamber, by which vortexes 
the agitation of the combustible gas, which is injected into 
the combustion chamber, and the air therein is promoted. The 
retention generator is formed on the downstream side of the 
ignition device, andmakes it easy to collect the gaseous mixture, 

25 which is generated by the rotary fan, near the ignition device, 
so that the agitation of the combustible gas and air in the 
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combustible chamber can be carried out efficiently. Moreover, 
the air/fuel ratio of the gaseous mixture around the ignition 
device quickly attains a level at which the gaseous mixture 
can be ignited. Therefore, the igniting of the gaseous mixture 
5 becomes able to be done more quickly. 

Since the vortex generator provided on the upstream side 
of the injection nozzle and the retention generator provided 
on the downstream side of the ignition device are formed by 
a common vortex and retention generator in the combustion chamber, 
10 the construction of the nailing machine becomes simple, and 
the reduction of the cost can be attained. 

Brief description of the drawings: 

Fig. 1 is a longitudinally sectioned side elevation of 
15 the combustion gas driven nailing machine in an embodiment 
of the gas combustion type impact tool according to the present 
invention; 

Fig. 2 is a sectional view taken along the line II-II 
in Fig. 1; 

20 Fig . 3 is a longitudinally sectioned side elevation showing 

an enlarged principal portion of the combustion gas driven 
nailing machine of Fig. 1; 

Fig. 4 is a sectional view taken along the line IV- IV 
in Fig. 3; 

25 Fig. 5 is a perspective view showing an upper wall portion 

of a combustion chamber formed in the upper housing; and 
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Fig. 6 is a development of the combustion chamber, used 
to describe the operation of a barrier wall member. 

Referring to the drawings, a reference numeral 1 denotes 
5 a combustion gas driven nailing machine (gas combustion type 
impact tool) , 4 a driving cylinder, 5 a driving piston, 10 
a combustion chamber, 11 an upper housing, 12 an upper wall, 
13 a movable sleeve, 21 an injection nozzle, 24 a rotary fan, 
29 an ignition device, 33 a barrier wall member (vortex generator ) , 
10 and 34 a barrier wall member (retention generator) . 

Best Mode for Carrying Out the Invention; 

Fig. 1 shows a combustion gas driven nailing machine 
representing an embodiment of the gas combustion type impact 

15 tool according. to the present invention. In the combustion 
gas driven nailing machine 1, a driving cylinder 4 is held 
in a housing 2 on which a rearwardly extending grip 3 is formed 
so as to be integral therewith as shown in Fig. 1. In this 
driving cylinder 4, a driving piston 5 to a lower surface of 

20 which a nail striking driver 6 is joined is slidably housed. 
In a lower portion of the housing 2, a nose 7 having a nail 
discharge port 8 adapted to guide nails to be guided toward 
a work is fixed. The driver 6 joined to the driving, piston 
5 is slidably held and guided in the nail discharge port 8 

25 of the nose 7. On the rear side of this nose 7, a magazine 
9 filled with a plurality of nails is fixed in a connected 
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state, and the nails in the magazine 9 are supplied in order 
into the nail discharge port 8. The nails supplied to the 
interior of the nail discharge port 8 are struck by the driver 
6 and brought out of the nail discharge port 8 into the work. 
5 Above the driving cylinder A, a combustion chamber 10 

for forming a gaseous mixture of the combustible gas and air 
and burning this gaseous mixture is formed. The combustion 
chamber 10 is formed by a movable annular sleeve 13 provided 
between an upper end portion of the driving cylinder 4 to which 

10 an upper end surface of the driving piston 5 is exposed, and 
an upper wall 12 formed in the interior of an upper housing 
11. The pressure of the combustion gas generated by forming 
the gaseous mixture of the combustible gas and air in the 
combustion chamber 10 and burning the resultant gaseous mixture 

15 is exerted on the driving piston 5, which is thereby driven 
to the position of a bumper 14 provided in a lower dead center 
in the driving cylinder 4 . 

The movable sleeve 13 forming the combustion chamber 10 
is provided slidably in the direction of the operation of the 

20 driving piston 5. Before the nailing machine 1 is started, 
the movable sleeve 13 is in a lower position, and communicates 
with the atmospheric air via an air vent 15 and a passage 16 
formed between an outer circumferential surface of the driving 
cylinder 4 and an inner circumferential surface of the housing 

25 2. When the nailing machine is started, the movable sleeve 
13 is operated to an upper position, and the upper end portion 
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of the movable sleeve 13 is closely engaged with an 0-ring 
17 provided on the upper wall with the lower end portion of 
the movable sleeve 13 closely engaged with an 0-ring 18 provided 
on an outer circumference of the driving cylinder 4. As a 
5 result, the interior of the combustion chamber is shut off 
from the atmospheric air. 

As shown in Fig. 2, the lower end of the movable sleeve 
13 is joined to a link member 19 provided in a space formed 
between the inner circumferential surface of the housing and 

10 the outer circumferential surface of the driving cylinder 4. 

When this link member 19 is operated upward, the movable sleeve 
13 is moved up, so that the interior of the combustion chamber 
10 is shut off from the air vent 15 and passage 16. A lower 
end portion 19a of the link member 19 is provided in the lower 

15 portion of the driving cylinder 4 which is above the nose 7. 

The lower end portion 19a of the link member 19 is connected 
to an upper end portion 20a of a contact member 20 provided 
so as to project toward a free end of the nail discharge port 
8 of the nose 7. Therefore, when the nose 7 of the nailing 

20 machine 1 is pressed against the work, the contact member 20 
is operated, and the movable sleeve 13 is operated upward via 
the link member 19, so that the interior of the combustion 
chamber 10 is shut off from the atmospheric air. 

In the upper housing 11 forming the upper wall 12 of the 

25 combustion chamber 10, an injection nozzle 21 facing at a free 
end portion thereof the interior of the combustion chamber 
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10 so as to inject the combustible gas into the same chamber 
10 is formed. A gas supply passage 22 joined to the injection 
nozzle 21 is connected to a gas container, such as a gas cylinder 
filled with the combustible gas. When the nose 7 is pressed 
5 against the work so as to start the nailing machine 1, the 
movable sleeve 13 is operated upward^ and the interior of the 
combustion chamber 10 is shut off from the atmospheric air. 
A predetermined quantity of combustible gas is thereafter 
supplied from the gas container 23 to the interior of the 

10 combustion chamber 10 via the gas supply passage 22. 

The upper housing 11 is provided therein with a rotary 
fan 24 used to generate the gaseous mixture of a predetermined 
air/fuel ratio in the combustion chamber 10 by agitating the 
combustible gas injected into the combustion chamber 10 and 

15 the air therein. The rotary fan 24 has radially provided vanes 
2 6 which are rotated along the circumferential wall of the 
combustion chamber 10 by an electric motor 25 held in a recess 
formed in the upper housing 11. The air in the combustion 
chamber 10 is moved along the circumferential wall thereof 

20 by rotation of this rotary fan 24, and a circumferential flow 
of air occurs in the combustion chamber 20. The driving of 
the rotary fan 24 is controlled by a control board 28 provided 
in an inner portion of a grip 3, in accordance with an operation 
of a switch 27 actuated with an upward movement of the movable 

25 sleeve 13. 

The upper housing 11 is further provided with an ignition 
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device 29 for igniting and burning the gaseous mixture generated 
in the combustion chamber 10. The ignition device 29 is formed 
by a general ignition plug adapted to generate sparks by 
increasing a voltage of a battery 30 provided in a rear end 
5 portion of the grip 3 to a high level, and. discharging the 
high voltage- When sparks are generated in the combustion 
chamber 10 in which the gaseous mixture is formed, the gaseous 
mixture is ignited and burnt, and a high-pressure combustion 
gas is generated in the combustion chamber 10. The ignition 
10 device 29 is driven via the control board 28 on the basis of 
a switch 32 operated by the trigger 31 formed at a base portion 
of the grip 3. 

As shown in Fig. 3 to Fig. 5, the upper wall 12 of the 
upper housing 11 forming the combustion chamber 10 is provided 

15 with a barrier wall member 33 as a vortex generating means 
(vortex generator) extending from the center of the combustion 
chamber 10 in the radially outward direction so as to block 
a circumferential air flow, which is generated in the combustion 
chamber 10 by the rotary fan 24, in such a manner that the 

20 barrier member 33 is formed on the portion of the upper wall 
12 of the upper housing 11 which is on the upstream side of 
the injection nozzle 21 so as to project from the same upper 
wall 12 into the interior of the combustion chamber 10. This 
barrier wall member 33 causes vortexes, which are due to the 

25 turbulence of the air flow, to occur in the portion of the 
interior of the combustion chamber 10 which is on the downstream 
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side of the barrier wall member 33 in which the injection nozzle 
21 is formed, and the combustible gas is injected into this 
portion of this combustion chamber 10 from the injection nozzle 
21. This combustible gas and air are agitated by fine vortexes 
5 efficiently, so that the formation of the gaseous mixture is 
carried out in a short period of time. 

The upper wall 12 of the upper housing 11 is further provided 
on the downstream side of the ignition device 29, which extends 
along the circumferential air flow generated by the rotary 

10 fan 24 in the combustion chamber 10, with barrier wall member 
34 as a retention generating means (retention generator) 
extending from the center of the combustion chamber 10 in the 
radially outward direction so as to block the flow of the gaseous 
mixture in the combustion chamber 10, the barrier wall member 

15 34 projecting from the surface of the same upper wall 12 of 
the upper housing into the interior of the combustion chamber 
10. Owing to this barrier wall member 34, the gaseous mixture 
just obtained by agitating the combustible gas injected into 
the combustion chamber and the air therein is collected around 

20 the ignition device 29, and the gaseous mixture around the 
ignition device 29 is set to such an air/fuel ratio that permits 
the gaseous mixture in the combustion chamber 10 to be ignited 
reliably. 

Fig. 6 shows the annular combustion chamber 10 in 
25 development for the convenience of the description thereof. 
The operation of the present invention based on the air flow 
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generated in the combustion chamber 10 by the rotary fan 24 
will be described on the basis of what is shown in this drawing. 

In the annular combustion chamber 10, the air flow circulating 
therein as shown by arrows in the drawing is generated. A 
5 part of the air flow is blocked by the barrier wall member 
33 formed on the upstream side of the injection nozzle 21 which 
is adapted to inject the combustible gas into the combustion 
chamber 10, and the turbulence of the air flow occurs on the 
downstream side of the barrier member 33, so that a plurality 

10 of fine vortexes occur. The combustible gas is injected from 
the injection nozzle 21 into the vortexes on the downstream 
side of the barrier wall member 33 in the interior of the combustion 
chamber 10. Owing to these vortexes of the air, the combustible 
gas is agitated efficiently. As a result, the formation of 

15 an ignitable gaseous mixture is carried out quickly. 

Owing to the barrier wall 34 formed on the downstream 
side of the ignition device 2 9 with respect to the direction 
of the air flow in the combustion chamber 10, the flow of the 
gaseous mixture just formed by agitating as mentioned above 

20 the combustible gas injected from the injection nozzle 21 into 
the combustion chamber 10 and the air therein is blocked. 
On the upstream side of the barrier wall member 34, a gaseous 
mixture having an air/fuel ratio representing a high 
concentration of the combustible gas is collected, and the 

25 air/ fuel ratio of the gaseous mixture around the ignition device 
is set so that this gaseous mixture can be ignited quickly. 
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As a result, the igniting of the gaseous mixture by the ignition 
device 2 9 can be done quickly. 

According to the embodiment of the present invention 
described above, the barrier wall member 33 for blocking the 
5 air flow in the combustion chamber 10 is formed on the upstream 
side of the injection nozzle, so that a plurality of fine vortexes 
occur on the downstream side of the barrier wall member 33. 

Since the combustible gas is injected into these vortexes 
via the injection nozzle 21, the formation of ignitable gaseous 
10 mixture in the combustion chamber 10 can be carried out quickly. 

Since the barrier wall member 34 for blocking the flow of 
the gaseous mixture is formed on the downstream side of the 
ignition device 29, the gaseous mixture just obtained by 
agitating the combustible gas injected into the combustion 
15 chamber 10 and the air therein is collected around the ignition 
device 29 . Therefore, the air/fuel ratio of the gaseous mixture 
around the ignition device 29 is set to a level which permits 
the gaseous mixture to be quickly ignitable. As a result, 
the igniting of the gaseous mixture by an operation of the 
20 trigger 31 can be done in a short period of time after the 
starting of the supplying of the combustible gas into the 
combustion chamber 10. Therefore, the operation response of 
the nailing machine is improved, and a speedy operation can 
be attained. 

25 In this embodiment, the barrier wall member 33 as the 

vortex generatingmeans (vortex generator) formed on the upstream 
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side of the injection nozzle 21, and the barrier wall 34 as 
the retention generating means (retention generator) formed 
on the upstream side of the ignition device 29 are all formed 
by barrier wall members having surfaces extending at right 
5 angles to the direction of the flow of the air and gaseous 
mixture . The vortex generating means (vortex generator) formed 
on the upstream side of the injection nozzle 21 can also be 
practically used even when the vortex generator has a structure 
(for example, a hole, a columnar member, an air blowout nozzle 

10 and the like) other than a barrier wall member as long as the 
structures can generate vortexes around the combustible gas 
injected into the combustion chamber 10. The retention 
generating means (retention generator) formed on the downstream 
side of the ignition device 29 can employ a structure in which 

15 the diaphragm for guiding the flow of the gaseous mixture is 
formed so that the gaseous mixture just obtained by agitating 
the combustible gas and air is guided to a position around 
the ignition device 29 instead of the structure having the 
above-described barrier wall member 34. Even such a 

20 diaphragm-employed structure can obtain the same effect. 

The barrier wall member may be formed on the downstream 
side of the ignition device for the air flow formed in the 
combustion chamber by the rotary fan and on the upstream side 
of the injection nozzle. This barrier wall member may thereby 

25 be formed so as to have functions of both the vortex generating 
means (vortex generator) and retention generating means 
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(retention generator) . 

Industrial Applicability: 

The object of enabling the ignition of a gaseous mixture 
5 by the ignition device to be carried out quickly by igniting 
the gaseous mixture of a predetermined air/fuel ratio, which 
is formed efficiently by agitating the combustible gas and 
air in the combustion chamber, was met by generating an air 
flow in the combustion chamber by the rotary fan, and agitating 

10 the combustible gas injected into the combustion chamber and 
the air therein by vortexes generated on the downstream side 
of the vortex generator which is formed on the upstream side 
of the injection nozzle. The object was also met by forming 
the retention generator, which is used to make the gaseous 

15 mixture collected easily near the ignition device, on the 
downstream side of the ignition device. 
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